Cannabis has been known for several millennia, even the ancient Roman and Egyptian civilizations used it for medical and religious ceremonies. Since then it has been used widely in countries around the world. It was not till the early 20th century that it became an illegal drug. Most recently, in 2012, in the states of Colorado and Washington, marihuana became legal for recreational purposes in spite of the fact that it is still federally illegal in the United States. However, the farm bill of 2018 legalized hemp (also called 'industrial hemp') at the federal level. Hemp is a variety of *Cannabis sativa* high on cannabidiol (CBD) and containing less than 0.3% tetrahydrocannabinol (THC). Because of this, during these last few years we have seen a tremendous increase in products in health food stores containing CBD, which claim to have remarkable health properties. As we write this preface in the middle of the COVID-19 crisis, we wonder about the future of our world and the importance of understanding the potential health benefits of the many compounds present in the cannabis plant.

With the massive existence of products on the market (oils, creams, lotions, dietary supplements, etc.) it is highly important to develop instrumental methods for the chemical characterization of all these products. This includes analysis of solvents, trace metals, pesticides, mycotoxins, active ingredients (cannabinoids and terpenes) to name but a few. There are no standard methods for these types of analyses at this time. Each individual lab usually develops its own methodologies. For these reasons, we were anxious to prepare a volume on cannabis analysis.

Why did we get involved in cannabis analysis? That is a good question, since we have been mainly environmental chemists focused on water, soil and food analyses. However, we watched the cannabis industry grow right in front of us, especially with regard to edibles containing CBD and THC. Because of the federal laws prohibiting the study of cannabis in the early days, the University would not allow us to work on this type of research. But research topics are pursued not by accident, but by the crossing of several paths. In our case, it was the combination of three paths. First, we heard a talk by one of our colleagues from the Chemistry Department, Dr. Bob Sievers, who was very enthusiastic about the use of CBD for medical purposes (treating epilepsy, seizures, for example), and that enthusiasm encouraged us to follow the topic closely. Second, it was the coming of the Farm Bill in 2018, which allowed the University of Colorado to pursue research on hemp products, so now we had an opportunity to apply our analytical chemistry skills to this field. This, together with the challenge of unravelling the complexity of the cannabis plants, presented a very good example for our type of research. Finally, it was not until we got one of those products in our hands (a pet oil containing CBD) that we felt the urgency to test the material for its safety and unknown products. Yes, our Beloved Kitty was the final "catalyzer" for this research effort, as we treated him for his serious illness, and to him this book is dedicated. He was always part of our silent writing in the computer and he is missed a lot.

This book is divided into three main sections. Section 1 gives a current overview of the methods used for cannabis analysis. It comprises three chapters: Chapter 1 gives an overview of the analytical testing methods needed for some of the parameters included in regulations for cannabis and hemp. Chapter 2 describes the pharmacokinetics of cannabinoids in biological systems, novel pharmaceutical formulations, as well as their methodologies of analyses in biological matrices. Finally, Chapter 3, in this first section, reviews all the recent analytical methodologies in the literature for the analysis of cannabinoids in plants, cannabis products and biological tissues. Section 2 is focused on GC--MS techniques. Chapter 4 gives a comprehensive review of all the solventless and head space sample preparation techniques for the analysis of volatile constituents from cannabis products and their hyphenation with mass spectrometry techniques. Chapter 5 describes the quantitation of an important group of compounds in cannabis, terpenes and terpenoids, in plant and vaping products by headspace and GC--MS. Chapter 6 describes in a unique way the combination of GC, MS and two-dimensional GC (GCxGC) for the comprehensive chemical profiling of cannabis samples and nontargeted analyses. Chapter 7 takes a deep look at the mass spectral information obtained for terpenes and terpenoids by GC--MS and establishes fragmentation patterns. Chapter 8 describes the GC--MS spectral information for major and minor cannabinoids and the identification of new cannabinoids for the characterization of *Cannabis sativa*. Section 3 is focused on LC--MS techniques. Chapter 9 provides a description for the analysis of pesticides and cannabinoids using LC--MS--MS techniques in a way that is very understandable for a person not expert in this field of analysis, as well as a discussion on how to interpret the data reported by validation laboratories. Chapter 10 describes the use of a commercial hemp analyser for the analysis of cannabis products, including sample preparation, potency testing, software tools and quality control data, as well as examples on the analysis of cannabis flower and edible products. Chapter 11 presents a one analysis methodology using LC--MS--MS and isotope transitions for the simultaneous analysis of potency, pesticides and mycotoxins. Chapter 12 describes the use of sesame oil for the preservation and concentration of cannabinoids and applies it to a methodology using paper spray mass spectrometry for the detection of THC. Chapter 13 describes an important methodology for the quantitation of cannabinoids in edible chocolates, very much needed for product safety and quality control purposes. Chapter 14 deals with the application of high resolution time-of-flight mass spectrometry for the analysis of cannabinoids and it takes a deep look at fragmentation patterns using accurate mass. Finally, Chapter 15 proposes and demonstrates the use of wastewater analysis for the estimation of cannabis consumption in a given population environment.

This is our fourth edited book with our various Publishers, including Elsevier, which is part of a series dedicated to chemical analysis. In each of previous books we have predicted what we think will be the future of the book and its topics. In the case of *Cannabis sativa*, we have the following thoughts. First, cannabis will continue to grow, so to speak, as an important crop, especially in regard to industrial hemp. We think that hemp will become a crop, perhaps not as abundant as corn, but will definitely be a major crop over the next decade. The reason for this expansion of growth is the valuable isomers of CBD, their acids, terpenes and terpenoids that will be useful for health and medicine. Second, the analysis of contaminants in the hemp market will also grow accordingly, especially in regard to pesticides, metals and solvents. Third, new compounds will be discovered in the hemp plant and become important nutraceuticals or medicines in the near future. Finally, we think that Big Pharma will become an important player in this field as the profitability of hemp grows.

Lastly, we would like to acknowledge our two colleagues from CU Boulder, Dr. Bob Sievers and Dr. Randy Shearer, who have been inspirational to us with the study of cannabis and their dedication to this topic (from growing hemp to harvesting, extracting, purifying and analysing the products). We also would like to thank our friend and Series Editor, Dr. Damià Barceló, again one more time, for offering us this chance to edit this book together, the first on this topic from this Series of *Comprehensive Analytical Chemistry*. Our appreciation also goes to the Editorial staff of Elsevier for their support through the steps of this Book preparation. And finally and most importantly, to all our individual authors who contributed to this book and by doing so helped to tremendously expand the knowledge on this important topic, the analysis of cannabis.
